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RATINWALD 10OR ACCERTANCE .

{APFLTCAMLFE @0 all CIL [IENS)

DES1G% FEATURES

[ha [TVYC is conprised o 20 eleclrical
suhassemblies; 13 subasszemblies are Lackhepd
Martin Astro Space desianes and fabricaled
using standard printed circuil board Lype
construction, 1he renzinimg £ix J5Kem=
Blites, 3 stepper motors, Wigh Woallage Power
Supply [HVYP3), InLeasified CCO 4 DCEON, aml
Lens assombly are wendor supplicd compe-
nonls, which have baen spacilied and pur-
chazed according ko Vactheod Markin Speci-
fication Control Orawings {SC0s) prepared hy
Enginerring aml Product Assutance.  Speci-
Ficativans per Lhe SCD ore performance, test,
qualifrcakion, and Arceptance requirements
Tar a pracured piece of equipmenl. FParks,
materials, processes, and desige guide-
Yines for the ETVC program are specificd

in accgrdance wilh Lockheed Hartin

I26BZ8.  This document defines the

program requiremenks.

MIL-STO-9#5G will serve as the primary

BBt parts selectinm decoment,  IT a suil-
able parl camnat be Tewand n MIL-STD-97506G,
aguivaleat EEE parls thak weget the follge-
ing eriteria may be svhslituled.

Microcircuits are at loast Class B laval,
MIL-M-J18510 dewiges, A1) wmicraocircuits
are rubjectad to Parlicle [mpact Moise
Oetection (PINDY tesling par MIL=-5TD=-881C
lexcepl far devices with plagtic epoxy-
Lype packapge}.

Oigdes and transisbloes are al Teasl JAHTXY
in accardance willy HIL-5-19503. A&l sami-
conduclors: in covily-type packanes are

sebjecled to PIHD testing per MIL-STO-G83C.

DESLGN,_FEATURES {Lbut. )

Hrlays are pracured ta The highest
arlilary established reliability (MIL-LR}
Lewvel as delined in MIL-R-39016. Relays
are subteck to PIHD teslian.

iwitches are progured Lo at Jesst Lhe
ceennd highesy level gf the appropriate
MIL-IR spegificalion. fjSwitches are zuh—
jerled Lo pithee 140 tosting nr d-ray
analysis as spprepciale, for particlo
felartion.

Other discrete pavts are procured Ln al
least the secand hiqhest Vewe) ot bhe
appropriale HIL-CA specification.

Parls nat incleded in the Abowve docoeents
have heen vsed in the desige anty afler a
non=slandard parts acceptance réjuest
{HSPAA) has been prepaved, subwitled ba
Reliabilily Assurance Engineering and
approved For wse in Lhe specific
appiicatiunls? defined in the HSPRH Dy
MASA-JSC.

Woret cass eircudt analyses have bern
perTommed andl doctrented for all circeit
desrgngs bto demphsieale Ihat sulFficienat
eperaling margins exist far all nperating
cardilions. The analysis was warsl case
in that the value for earh of the variaklie
paramatoars w35 sol e Tiaits Lhat will
drive the gutpul 18 A Maximun {gF mim.]

A coaponent appredach review and analysis
was condycted to verily thal Lhe applied
sltess an each piece part by Lhe Lowpora-
ture galremes identilied wilk environ=-
menlal qualification Lesting does nol
pxcepd Lhe stress derating values
identificd in Lockheed Marbin 3267020

QESIGM_FEATURES ICont.)

In addition, am abjective reaminalion

of the design was perlermed theargh g
I'reliminary Design Review and Crilical
Design Rewiew Lo wverify Lhal the 11YL met
specilication and contracteal requirements.

BARE BOARD DESLEGH

AT beurds are vunsblrocied Trgm Yaninated
copper-lyl apary ylass chroks pore
MIL-P-13999 Type OF Grade A, Circuit
connertians arg made theough prinled

Lrares which run from paint Lo poinl an

Ll bioard surfaces. twery brace lerwinates
at an annclar ring.  The annular ring sur-
rounds the hole in which a component Tracd
ar terminat i3 lgcated. This ring provides
a looting for the selder, enswvring goad
mechanical and electrical perlormance.  Ibs
sive and shape are governed by MIL-P-55R40
ut are trace widths, spacing and routing.
These requirements are reiterated spec-
ifically in drawing aotes ta Turlher assure
compliance. Varlalions betwean the artwork
master aad the Tinal pruduck {due ta
irregularitiaes of the elehing process)

arg alsoe cantrallcd by Jdrawing notes.

This prevents naking defective bpards [rom
youod artworh. Holes which house no lead

nr terminal, byt serve oaly Lo elaclrically
intercannect Lhe diMfereal beard lapers,
contain stitch haes Tor mechanical support
aml increased reliabi 1Ly,

The bhrowgh heles are dedlied from a drill
tape Lhus eiiminatipg the possibility ol
human veeor aml atlbwing tight cantegl
over tmle aml annuwlar ring concenlricily,
an impurtanl relialiliky crilerion. Alter
dritling and eLlching, all copper cladiling
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RATIONALE FOR ACCEFIANCE. {Continund)

DARE DOMRD OESIGH {Ceatb. )}

i% tin-Tedd plaled per HIL-STD-1495.  This
provides Tar gasy and reliable 2aldering
al Lhe Linwe of board assembly, even afller
periods ol prolonged slarage.

BOARD ASSEMBLY DESIGN

A1) companents are Inskalled in & manner
whith assures mixiwum reliabialily.
Companant |oads are pre=tinned, allowing
Lotal wetbing ni soldor josnts. AVl Teads
areg Torned Lo provide slress celiel and
Lhe bodies of large cawppnents are staked.
Specia! mounting and amdliag instrodlinns
arg included in cach draving required afler
final dssomkdy.  The hoavd is coated with
urathane which probtacls against homidily
kil coitadi mation,

ACCEPTAMCE TEST

Earh assembly i5 individually tected ULn

a4 MASA approved Acceplamca Test Pracedurs
TP=-AT=20007492. The Acceptance Test Flow
isx detailed in attarhed Table 1.

QUALTFLICATLOM TEST

The Juatification unik s ideptical te the
Might uait configuratian n every respect
and is vsed swlely for Lhe purpasc of qual-
ification Lesting. The Qual unilt murst
succassiully complele acceplance tasling
priar te twteting qualilizalion Llesling,
The Qoal wnitb, has passed tesking in
accariance with HASS appraovod test plan
PH-C-U0p 447 . T Qual ilication lest

Flow 1 delatied in albaehcl Table 2.

FLAAT IOHAL TEST

In ¢rder Lo verily Lhat CCTY components

ara operational, a best mest verliy Lhe.
health of all Lhe cowmand relaled com-
pananks {rom Lhe ®HS {AYAIY panel switch,
through Lhe RCU, Lhrough the sync Tines

te the Comara/PTU, to the CamerasfFTU
command decoder. The test musl atsc werify
ithe camera's ghilily tn praduce viden, the
WEll's ability to roote wideo, and Lhe mon-
ilor's ahility Lo display video. A similar
test would be performed bn verify Lhe HDH
camanT path,

Fre-kaunch e 9rbiter lesisin-d lighl [est

1. Pawer CCTY Syiban,

Z. ¥ia Lhe FII5 panal, select a aonilar
as deslinalian and Lhe camere under
text as source.

3. Sead "Camera Power Gn" commdand {row
tha PHL panel,

4, Select "Exlernal Syac* on monitpr.
5. Observe videa displayed on manilor.
Moke that if video an panitar s
syachrenized [(t.m,, stahle rasier}
then this indicates that ihe camera

15 receiving compasile sync from
Eha ACY and that the canera it pro-
ducing synchronized video.

6. Sead Pan, Ti1L, Focus, Zpan, ALC,
and Gamma comwands and wispally
[either vwia the monitor er dircct
obsrrvatinn) verily gperalian.

T. Select downlink as destination and
canera wiler tesl as togrce,

8. Obhoerve witdes raoted be doemlink.

9. Send "Carera Mower 07T commtand wi1d
BHS panel.

17, PRepeal Skops 3 threowgdy 9 pacepl
isgua conmands via Lhe KM command
palh. .

QA THIPECTION

Mracuremont Coajrul — The 11¥C EEE Parls
and hardware ilems are pracared from
approvell vendors and suppliers, which
meet bhe reqeiroments set forlh in Lhe
ITYEL conlracl. Residenl AP personned
rovigw all procuremeat decoments Lo
gstaulizh the need For GSI on selecled
parks (AL 5173,

Ingpming_ Inspeclion and Slorage - Lacoming
Quality inspections are made on all
roeceivenll maleriaks aml parts.  Aesults

are recorded hy lat and eetaimed in File

by drawlng and conteol aunbers (or futuore
referopce amel trageability. All LEL parts
are subjecled 0 incoming accep!annp tests
as called for in MAP Ad 11 - Incoming [nnpec-
Lien Test lastruclians. [Encoming Flight
parls are furlhar processed ip accordanca
willh Leckhead Marlin 3267820, Hechanical
items arp 1aspectad per PAPM 4.7 - Supplier
Quality Asswrance, and PAP EID.8.1 - Proce-
dure For Processing Incoming or #furchased
Parts Designaled for Flight Use. Accepted
items are iflalivared to Material Controlldad
Stores and relaiped vmder specilied con-
ditions unkil fabrication i5 required.
Mon—-conforming materials are hetd For
Haterial Review Doard (MRB| dispasitipn.
YRR

Moard Assently & Tegt - Prioe Lo the slaet
of TYC bLopard assembty, 211 Liems are
verified Lo he eorrect by slock room
perammel, as Lhe Mews are ol comultaled

Lo Torm o kit, The ibtoms arp verifomld
again by Lhe epevalor who assembies Lhe
kit by checking against the as-bujiTt-
pelLs=11sL (ABPLY, DPRO Mandalery
Tnspactinn Poinks are degigned Far all




QASINSPECTION [Cand .}

prinknd circoilt, ples harness onaneclaors
for soldering wiring, crimping. soldor
splices and fquality workmanship prier lo
coating ol the compoaent side af hoards
and slegeing af harnsssas.

RATIMMAIE FOR ACCERTAMCE., (Continued)

QASIHEPECTION [Conl.}
[TW Rooaeds

pecifle ITWC board assembly and Lexl in-
slrectlons are provided in drawing notes,
and applicable docunents are called put

in Lhe Fahrication Procedure and Record

{ FPR-Z0003442) and parts list PLAIDU74A3,
These [nclude Process Standard-Bpnding
RTV-GE6 2PA0BR1, Prpecss Standard — Rending
Yeloro Tape 20004809, Speclflcation
Saldaring 2200749, Spocification = Crinp-
ing 2260800, Specification - Bonding and
Staking 2FHRATA, Specifieation - Urethano
coating 2200877, Sprcilicatiou - HMarking
??EDEJE. Specifircation - Workmanship
magnls, Specificalion Bunding and Stak-
ing ZIM0Y, Specificalion—Have %alder
2200021, Specificalion—Frinted Wive Doard
Slaking £Z0M51, SpecifFiral inn-RoeFlow
Suidering 2200%54, Specilical ign-3aldering
Surface Hount Componesis 200057100,

JASLHSPECTION (Coml_]
1T¥C Astepbly and Text

A open Iin kesl is performed per TP-IT-
20007442 and an Acceplasce Tesk per
Tr=AT=-20001442 . jncluding vibration ared
thermal vacuum.  Torques are specified and
witnessed, traceability numberz are record-
rd and calibrated tools are checked prior
to uwse. Lockheed Harlin Quality and DPRQ
imspections are parinprmed ab the completion
uwf specified FPR aperationt in accardance
with PAP-Z2.G.1, PAl=Z.0, PAr-.11,

PAP-ES .Y, and PAP-B.5. DPRD personnal
witness IT¥C bultun-up and critical
tarquing.

The [TYC is pagkaged according to NASA Jocu-
manls MIMGECE. 1C and MBS 300, 4} IR?] which
delipes packaginyg and handling reguirements.
411 velaled documenlation includlng
assembly drawings, Parbs Lisi, BOPL, Test
Dala, etc., is gathered and held in a
dacvaentation folder assigned specifically
te cach assembily., This fgldar ic potained
ler reference. An E1OP is prepared for
aach astembly in accordance wilh the re-
quircments of PAP EZ.0.  Lackheed Hartin Qg
ant) OMAD persannel wikness craling, packag-
ing, packing, and marking, and raview Lhe
EiOF For compleleness amil accuracy.
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TABLE 1, MCCEFIANCE TEST FLIW
B E ] af

Test condected per the requirements af NASA
approved TP-AT-Z20007442 .

ACCEPTANCE WIDRATION EXPOSURE

2000 1z: 3 dﬂfuataue rise From §.01 g£ﬂ1z to
1.0 y=gHz

O0-150 Her  B.0d gSMiz

350-2000 Mz: 3 uBfoctave decrease Lo 0.0G6 o2/

Tezl Ouralian: 1 minolefaxis, operating

TesL Level: 6.} grms

EQS-VIORAT[OH (] CONAL CHECK

Test conducled per the reguiremenls of MASA
appraved H-A1-ZpU0 7192 .

ACCEPTANCE THERMAL--YADUUM LXFOSURE

1.5 gycles total from 4315 deq F o +14 deg F.
AlLer stakiiization, ane heur minimum duralion
at gach plategu, In=-spec Funckignal tesls
perforned ab each plaleaw.

POST-EWVINQNHLMIAL FEREGRMANCE TCST

Renm amhienl perloreance tosls conducled in
arcardance wilh NASA approvcd TP-AT- 20007442,

TAALE 2. {QUALIFICATION TEST FLOW
LK1

Canducted Ieosts rm in accordance whith the
requivemenls of SL-E-TO0ME, including CSO1,
CR07, 506, TTAL, CCO1. and CEO3. Radialed
tests fun in accordance with SCL-E-DRNZN
including #8502, ASAZ, and RENZ except Lhat the
Lest current for R3O was 2 anps in liew of 20
S

DUl FOR ACCEPRTANCE VI0RATION

20-80 llz: 3 dBloclave increasing Lo D.BGT gtdls
BR-150 Hz: D.0GFfoclave

350-2000 Hz: 1 dBfoctave decrepse

Test Level: T.8 gems

Test CGuralion: 5 minelexfacis oprereting

FLIGUT QualLLE ION Wi H

e0=-70 lz: 10 dﬂfnﬂtave increas iy to ¢.d nguz
U-5&N0 Hz: 0.4 g=+Hz

SN0-2000 Mz: & d0fockave decrease

lest Lavel: IB.T7 gems

lest Duration: AD minutpsfanis nan—pgeral bng

THERMAL-YACIAIN

1.5 cycles tatal Trom +130 deg T te +1 drg T
Nfter stabilizakion, one Loar minimum duratinn at
cach plalear. In-spec funclional tests perlorned
al each plakteau.

IHERMAY  FTHULATLON

Hurst case hol and cotd mbssion enviroaments
sinmlated in vacuum. Duriag hat case, n-spee
aperation is vequired for 6 of 14 consecutive
howrt. During cold ¢ase, in-spec aporation is
reguired Ter 14 consecolive hours.

HIMLO] Y

120 tours exposure Lo 85% RH including four 24
hour temperature cycles of +60 deg I' Lo +125 dey
F, mun-operating.



